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- MOCKOBCKHH rOCyAapCTBeHHMH yHHBepCHTeT HM. M.B. JIOMOHOCOBa 

Adaptive learning involves adjustment of interaction scenario between a learner and the 
tutoring system. The latter mainly depends on the results of learner's previous work, which are 
tracked and saved by the use of a "student model". Adjustment of interaction scenario is usually 
a selection of the next piece of theory or exercises. The issues of student modeling and the 
procedure of exercise selection, which were developed within the framework of intelligent 
tutoring system "Volga", are discussed. 

BBE^EHHE 

B Tpafl,Hi;HOHHoii TexHOJiornn o6yHeHHJi b Knaccax n ayAHTopnax Bbicmnx 
yne6Hbix 3aBe,a,eHHH o6ynaeMbie 3aHHMaiOTca no o^HOMy n TOMy tkq yne6HOMy 
njiaHy, b czjhhom TeMne. B OTjinnne ot 3Toro, o6yneHHe c ncnojib30BaHneM 
HHTejTJieKTyajibHbix oGynaiomnx chctcm (HOC), no3BOJiaeT aAanrapoBaTb 
yneGHbin nponecc k HH,a,HBH,ziyajibHbiM oco6eHHOcraM CTy,a,eHTa, He OTBepraa 
^cHBoro cnoBa yHHTena, a b AonojraeHne k HeMy. 

B HQY PAH b coTpyAHHHecTBe c KTTY n /jpyrnMH By3aMH 
pa3pa6aTbiBaeTca HOC «Bojira», no3BOJiaiomaa ocymecTBjiflTb yrjiy6jieHHyio 

HHfl,HBHfl,yajTH3aiIHK) o6yneHHfl Ha OCHOBe JTOrHKO-OnTHMH3ai;HOHHbIX MeTOflOB 
aBTOMaTH3ai!HH njiaHHpOBaHHa fl,eHCTBHH([l]-[3]) C Be6-HHTep(j)eHCOM JSJIft 

yAaneHHbix nojib30BaTejien, pa3pa6oTaHHbiM b KrTY (Cnpa3eT,n,HHOB B.P.). B 
flaHHOii CTaTte paccMaTpHBaeTca noflxofl, k coxpaHeHHio h o6pa6oTKe 
pe3yjibTaTOB pa6oTbi yneHnica (pa3,a,eji 1) h npone,nypa no,a,6opa ynpaacHeHHH 
(pa3fl,eji 2), pa3pa6oTaHHbie b paMicax co3,n,affira stoh cncTeMbi. 

1. MOAEJIb OBYHAEMOTO 

Pe3ynbTaTbi pa6oTbi yneHnica coxparonoTCJi h o6pa6aTbiBaiOTca c noMombio 
Modenu odynaeMOZo. Otmcthm, hto b MOflejinpoBaHnn o6ynaeMoro npncyTCTByeT 
Heonpefl,ejieHHOCTb. Heonpe,n,ejieHHOCTb mojkct hmctb MecTO b cnjiy pa3Hbix 
npHHHH. K HanGcmee Hacro ynoMHHaeMMM b 3apy6e>KHOH jiHTepaType othocat 
bo3mo>khocth y,a,aHHbix ,n;oraflOK h onenaTOK npn BbinojiHeHnn 3a,n,aHHfl (slips and 



lucky guesses) [4]. IIpczuiojiaraeTCfl, hto 3Hamra yneHHKOB npoBepaiOTca c 
noMOinbio TecTOB, coctoaiuhx H3 BonpocoB c BapnaHTaMH Bbi6opa OTBeTa. 

B HOC «Bcmra» yneHHic npn BbinojraeHHH ynpamieHHJi bboaht Bee marn 
CBoero peniemra (,a,jra npe,n,MeTHOH o6jiacTH «reoMeTpHJi» b HacToaiuee BpeMa 
niar penieHHH yneHHica cooTBeTCTByeT BBO^y HeKOTopoii (j)opMyjibi), TecTbi c 
BapnaHTaMH Bbi6opa OTBeTa He Hcnojib3yiOTCJi. IIosTOMy Heonpe,n,ejieHHOCTb 
3fl,ecb 3aKjiK)HaeTca b tom, hto: 

1) HeB03MO»cHO no o^HOMy ycneniHOMy npHMeHeHHio (j)opMyjibi b 
penieHHH KOHKpeTHoii 3a,n,aHH tohho cy,a,HTb o tom, cmojkct jih yneHnic 
TaK tkq ycneniHO npnMeHHTb ee b /jpyrax 3afl,anax. 3HaHHJi n yMeHna 
yneHHKa npe,a,CTaBjniioT co6oii jiaTenrabie (cicpbiTbie) BejinnnHbi, o 
KOToptix mo)kho cyznrrb, Ha6jno,zi,afl 3a AeiiCTBHaMH yneHHKa, jinnib c 
HeKOTopoii CTeneHbio yBepeHHOCTH, KOTopaa 6y,n,eT yBejinnnBaTbCJi hjih 
yMeHbuiaTBCfl npn penieHHH hm nocjie,nyioni,Hx 3a,a,aH. 

2) IIo HenpaBHjibHOMy h/hjth He3aBepnieHHOMy penieHHK) yneHHica Hejib3Ji 
tohho onpeflejiHTb, KaKHe noronwi H3 npeflMeTHOH o6jiacTH yneHHK He 
cyMen npnMeHHTb, mo>kho jthuib c^ejiaTb HeKOTopbie npe,zniojiO)KeHHJi, 
paccMOTpeB H3BecTHbie penieHHH 3aflanH. 

Heo6xoflHMO Taioice ynnTbraaTb, hto xapaKTepncTHKH yneHHKa roMeronoTCfl 

C TeHeHHeM BpeMeHH. nOflXOflflHJHM MexaHH3MOM OneHHBaffiM, yHHTblBaiOinHM 

BbinienepeHHCJieHHbie (j)aKTopbi, jiBjraioTCJi AHHaMnnecKHe 6anecoBCKHe ceTH 
(flEC) [5]. Irponecc H3MeHeHHa Mon,ejinpyeMoro oGbeicra b TeopHH ,3,EC 
paccMaTpHBaeTca KaK pujs, chhmkob, Rabbin H3 kotopmx onncbiBaeT cocTO^HHe 

MHpa B fl,aHHBIH KOHKpeTHBIH MOMCHT BpeMeHH. Ka^CflblH CHHMOK, HJTH BpeMeHHOH 

cpe3, coflepacHT mhokcctbo cjiynanHbix nepeMeHHbix, npn 3tom nacTb H3 hhx 
aBjiaeTca Ha6jnoAaeMOH, a ^pyraa - HeT. B paccMaTpnBaeMOM cjiynae 
Ha6jnoflaeMbie nepeMeHHbie, hjih nepeMeHHbie CBH,a,eTejibCTBa E t , npea,CTaBjuiioT 
AeiicTBHa o6ynaeMoro, a HeHa6jnoflaeMbie nepeMeHHbie X t - ypoBeHb ero 

3HaHHH H yMeHHH B MOMCHT BpeMeHH t. 

JJjiK npeflMeTHOH o6jiacTH «reoMeTpna» 6bui pa3pa6oTaH cocTaB y3JiOB 
ABC: 

1) y3Jibi, cooTBeTCTByioni,He THnaM 3a,a,aH (THnbi 3a,a,aH 6y,nyT noflpo6Hee 
paccMOTpeHbi b pa3£ejie 2), 

2) y3Jibi, cooTBeTCTByioni,He norornniM npeflMeTHoii o6jiacTH 
(onpefl,ejieHHaM, aKCHOMaM, TeopeMaM h t.^,.). 



y3Jibi BH^a 2) coeAHHeHbi b HepapxHnecKyio CTpyKTypy. CTpejiKa, Be,aymaji 
ot OAHoro y3Jia k ^pyroMy, yKa3MBaeT Ha cbjbb mqtkjs,y nopnHJiMH yne6Horo 
MaTepnana, cooTBeTCTByioiHHM sthm y3JiaM. KaK npaBHjio, 3to cbjob, 
OTo6pa»caK)maa OTHOineHHe BH^a «npe»cfle HeM roynaTb A, HyacHO 3HaTb B», 
KOTopaa TaK^ce mojkct 6bitb HnrepnpeTHpoBaHa cjie,nyK)iHHM o6pa30M: «ecjiH 
3HaeT A, to 3HaeT h B». Yhqt CBjneii MGTKjsy nopuHAMH TeopeTHnecKoro 
MaTepHana no3BOJiaeT MHHHMH3HpoBaTb hhcjio ynpa>KHeHHH, no pe3ynbTaTaM 

BbinOJTHeHHa KOTOpblX BblflBJUieTCfl ypOBCHb 3HaHHH H yMCHHH yHCHHKa. 

BbinieynoMaHyTaa HepapxHHecKaa CTpyKTypa aBjiaeTca AOCTaTOHHO 
o6iu,eH. HanpHMep, TaKoe nororrae, KaK KBa^paT, mojkct onpe,a,ejMTbCfl KaK 

npaMOyrOJTBHHK, y KOTOpOrO JS,BQ CMOKHbie CTOpOHM paBHbi, hjih KaK pom6, y 

KOToporo Bee yrjiti np^Mbie. OparMeHT CTpyKrypti (pnc. 1) noKa3MBaeT, mo 
yHTeHbi 06a onpe,n,ejieHHfl. ^aimaa CTpyKTypa cooTBeTCTByeT npn6jTH»ceHHOMy k 
fleflyKTHBHOMy H3Ji05KeHHK> MaTepHana. HanpHMep, TpeyrojibHHK onpe,n,ejuieTCfl 
He c noMOHibK) ToneK h OTpe3KOB, a nepe3 MHoroyranbHHK. 



\ 




Phc. 1. OparMeHT HepapxunecKOH CTpyKTypbi noHHTHH H3 npeAMeTHOH oGnacTH «reoMeTpHa» 

TaK KaK yneHHKy Moryr npcunaraTBCii KaK 3a,n,aHHfl Ha BOcnpoH3Be,n,eHHe 
TeopeTHnecKoro MaTepnana (npoBepjnomHe ero 3Haffira), TaK h Ha npHMeHeHne 
TeopeTHnecKoro MaTepHana (npoBepjnomHe ero yMeHHa h HaBbiKn), to Ka>K,n,OMy 
y3Jiy BH^a 2) X' +l c nepeMeHHbiMH-npen,KaMH X\,...,X\ cooTBeTCTByiOT ,n,Ba 

Ha6opa Ta6jiHii ycjiOBHbix BepoaTHOCTen P z (X' +l ), P z (X' M \X[,...,X t i ) h 

P u,n( x LX P u,n( x L\ x ^-^ x ',)- Bce cjiynanHbie nepeMeHHbie b #EC - 
6yneBCKHe, T.e. npHHHMaiOT 3HaHeHHJi H3 MHO^cecTBa {true, false}. 



06HOBjreHHe ceTH BbinojiHaeTca c yneTOM cjieflyiomHx npeflnojroaceHHH: 



1) ycTaHOBjiefflie (j)aKTa 3KBHBajieHTHOCTH (j)opMyji, bboahmmx yneHHKOM, 
(j)opMyjraM, npncyTCTByiomHM b H3BecTHbix peineHHax 3a^aH, Bcer^a 
peajiH3yeMO, 

2) ecjin peineHHe yneHHica He coBna^eT hh c o/ihhm H3 roBecrabix pemeHnn, 
ho aBjiaeTca npaBHjibHbiM h 3aKOHHeHHbiM, cncTeivia Bee yKQ CMoaceT ero 

BepH(j)HLl,HpOBaTb . 

IlepBoe npeAnojioaceHHe cjie,ayeT H3 Toro, hto bboh, (j)opMyji b CHCTeMy chjibho 
orpaHHHHBaeTca o6fl3aTejibHbiM Tpe6oBaHHeM ncnojib30BaHHfl nia6jiOHOB. A 
HMeHHO, BBOfl (j)opMyji nponcxo,n,HT cjie,nyK)iii,HM o6pa30M: 

1) Bbi6op Hia6jiOHa (j)opMyjibi H3 cnncica ^ocTynHbix Hia6jiOHOB h Gpocamie 
ero Ha pa6onee none c noMombio TexHOJiorHH drag-and-drop, 

3anojiHeHne Bbi6paHHoro nia6jiOHa o6o3HaneHHflMH (JDyHKnnn n nepeMeHHtix, 
nyTeM nepeTacKHBaHna nx H3 ^ocTynHoro cnncKa b nia6jiOH c noMOin,bio toh tkq 
TexHOJiornn (pnc. 2). 

HgSy=x 1 ■ X2 ■ fl(X3) 



[BpocbTe ciona niaSnoH cpopMynbi, HTo6bi no6aBHTb ero b peineHHe. 3aTeM 3anojiHHre ero. 
|(Hcnojib3ys niaonoHbi cooepme HeooxoanM&ie saM (fiopMyjibi. Kaambift maojioH MoaceT Hcnozb30BaTbca /tis coopKii h 



▼ IIIaEjIOHBI $OpMVJI 

I Becb cnncoK [ IlepeMeHHEix: cpyHKUjm j [ KoHCTaHT J |f"onfrnnbTpoBaTb| 



y^l-^-flps) 



y=( x 1 .x 3 )/C 1 



y=^l- f l<?2) 



J=( C 1' X 1> X 2 



▼ Ovhkuhh ▼ ITepeMeHHLie 



▼ ITepeMeHHLie 



T KoHCTaHTBI 



sqrt 


S - nnomaflb TpeyronbHHKa 


m - MeflHaHa yrna a 


JE 


sin 


P - nepiiMeTp TpeyronbHHKa 


niR - MennaHa yrna p 


ju/2 


cos 


p - nonynepHMeTp 


jt/3 


m v - Me^naHa yrna y 


tg 


R - pannyc oniicaHHoti OKpyacHOCTH 






l a - 6ncceKTpHca yrna a 


JE/4 


ctg 


r - paniryc BniicaHHOH OKpyatHoc™ 
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Phc. 2. Bboa (ftopivryn b HOC «Bonra» 

06HOBjreHne ceTH nponcxoAHT nocjie Kaacflon 3aKOHHeHHoii nonbiTKH 
penieHna 3a,n,aHH o6ynaeMbiM (nonbiTica cnnTaeTca 3aKOHneHHon, ecjin oh 
Ha^cHMaeT Ha KHonKy «roroBO» h tkjs,qt otbcthoh peaKirnn chctcmbi, hjth 
onnniaeT Bee (j)opMyjibi, BBe,a,eHHbie b pa6oneM nojre n HannHaeT peniaTb 3aHOBo). 
Otmcthm, hto y3Jibi CBHAeTejibCTBa, npnKpenjieHHbie k y3JiaM BH^a 2), roBopjrr o 
4>aKTax ycnenmoro hjth Heycnenmoro npnMeHeffira (j)opMyjr, cooTBeTCTByiomnx 
3THM y3JiaM. 



Ecjih peinemie yneHnica npaBHjibHoe n 3aicoHHeHHoe (,a,a)Ke ecjin oho He 
C0Bna,a,aeT hh c czjhhm H3 penieHHH, H3BecTHbix CHCTeMe), to BceM y3JiaM 
CBHfl,eTejibCTBa, npHicpenjieHHbiM k y3JiaM, cooTBeTCTByioiniiM (j)opMyjraM, 
KOToptie 6mjih 3afl,eHCTBOBaHbi b penieHHH yneHnica, npncBanBaiOTCfl 3HaneHHa 
«HCTHHa». Ecjth penieHHe yneHnica HenpaBHjibHoe h/hjih He3aicoHHeHHoe, to 
cpe^H penieHHH, H3BecTHbix CHCTeMe, HaxoflHTca Han6ojiee 6jiH3Koe k peineHHio 
yneHHKa. ^anee, TeM y3JiaM CBH,n,eTejn>CTBa (j)opMyji, KOToptie npncyTCTByiOT Kaic 
b penieHHH yneHnica, TaK h b penieHHH chctcmbi, npncBanBaiOTCJi 3HaneHHa 
«HCTHHa» (3a HCKjnoneHHeM cjiynaji, Kor,n,a (j)opMyjia 6buia BBe,a,eHa yneHHKOM 
nocjie nofl,CKa3KH chctcmbi). Y3JiaM CBH,a,eTejn>CTBa (j)opMyji, KOToptie 
npncyTCTByiOT b penieHHH chctcmbi, ho OTcyTCTByiOT b penieHHH yneHHica, 
npncBaHBaiOTca 3HaneHHa «jio>Kb». 

1. npoijE^ypA no^BOPA 3A^ahhh 

IIO COOTHOnieHHK) MQyKJiy yCJIOBH^MH h Tpe6oBaHHaMH 3afl,anH 

noapasflejiflioTCfl H a hcckojibko bh^ob [6]: 1) HefloonpeflejieHHbie (He^ocTaTOK 
AaHHbix), 2) onpea,ejieHHbie, 3) npoTHBopennBbie, 4) nepeonpeflejieHHbie 
(h36bitok AaHHbix). IIo (J)opMe npeflCTaBjieHHa - Ha (j)opMajn>Hbie h 
He(j)opMajibHbie. no xapaicrepy Tpe6oBaHHa: 1) HaxoacfleHHe hckombix oGbcktob, 
2) ycTaHOBjieHne OTHonieHna Meac^y o6beKTaMH, 3) npeo6pa30BaHHe oGteKTa, 4) 
noerpoeHHe oGteKTa c 3a,a,aHHbiMH CBoncTBaMn, 5) ,n,OKa3aTejibCTBO HeKOToporo 

Cy^CfleHHa OTHOCHTejIbHO 3afl,aHHbIX 06beKT0B. 

CnHTaeTca, hto onpea,ejieHHbie 3a,n,aHH jierne, neM HeflOonpeAejieHHbie, 
npoTHBopenHBbie h nepeonpeflejieHHbie 3a,a,aHH, nocKOJibKy nocjieflHHe MoryT 
c6nBaTb c TOJiKy yneHHKOB, npnBbiKinnx peniaTb 3a,a,aHH «no o6pa3ny». Taioice 
nojiaraiOT, hto 3a,n,aHH b (j)opMajibHon nocTaHOBKe Jierne, HeM b He(j)opMajibHOH, 
3afl,anH Ha BbinncjieHne Jierne, neM Ha flOKa3aTejibCTBO h t.^,. 

B [7] npezuiaraeTca nepefl, penieHneM 3afl,an Ha npHMeHeHne 
onpefl,ejieHHoro npaBHjia/cHereMbi npaBHji ,a,aBaTb yneHnicaM o6myio cxeMy, 
KOTopaa npHMeHHMa ko BceM cjiyna^M flencTBHJi 3thx npaBHji. 3Ta cxeMa 
paccMaTpnBaeTca KaK Ha,a,e)KHoe opyarie, KOTopoe CHHMaeT Tpe6oBaHne 
nocTeneHHOCTH (hath ot jiericoro k TpyzpiOMy), nocKOJibKy Bee 3a,a,aHH, KOToptie 
6y^yT npeABaBjieHbi yneHHicy, peniaeMbi npn Hajinnnn AaHHon cxeMbi. 3,a,ecb Ha 
nepeflHHH njiaH bbixoaht npHHHHn KOHTpacTHOCTH, KOTopbiii Bee BpeMa ,a,ep)KHT 
yneHHKa b coctojihhh HHrejuieKTyajibHOH 6oflpocTH n 6,n,HTejn>HOCTH. 
Onpefl,ejieHHbie 3afl,ann peKOMeH,nyeTCJi Hepe,a,OBaTb c He,n,oonpe,zi,ejieHHbiMH, 
npoTHBopeHHBbiMH h nepeonpe,n,ejieHHbiMH 3aflanaMH. 



B [8] roBopnTCfl o tom, hto b tom anynae, Kor,a,a b nponecce oGyHemra, 
noMHMO THnoBbix 3a,a,aH, peinaeTca MHoro pa3BHBaK>mHx 3a,a,aH, TaKoii MeToa, 
oGyHemra noMoraeT tojtbko nncojibHHKaM, o6jia,a,aK)iHHM xoponniMH npnpoflHbiMH 
cnoco6HOCTaMH, a ana6bix ynamnxcfl - ,n,eMOTHBHpyeT. Taioice ynoMHHaeTCfl tot 
4>aKT, hto o6iu,He 3BpncTHHecKHe cxeMbi nponecca peiHemra hjih noHCica peiHemra 
3afl,an o6bihho ^BjiaiOTca HacTOJibico o6ih,hmh h a6cTpaKTHMMH, hto hx 

HCnOJTB30BaHHe npHHOCHT nOJTB3y OIMTb 7KQ JIHHIb Haa60JIQQ pa3BHTBIM 

ynamHMCfl, a ocTajibHbie npaKTHHecKH He yMeiOT hx npHMeH^Tb. 

H3 BbiHieH3Jio»ceHHoro cjie^yeT, hto npoHe,aypbi no,a,6opa ynpa>KHeHHH jsjix 
yneHHROB, npHHa,a,jie)Kaiii,Hx k pa3HMM THnojiorHHecKHM rpynnaM, aoji^chbi 
pa3JiHHaTbca, T.e. ajm Kaacfloii THnojiorHHecKOH rpynnbi aojdkhm 6bitb otacjibho 
3afl,aHbi cocTaB h nocjie,a,OBaTejibHOCTb TrniOB npe,a,jiaraeMbix 3a,a,aH. 

TaK KaK jsjiK caMOCTO^TejibHoro peineHHa Heo6xozniMO ^aBaTb 3a,n,aHH, 
Tpe6yK)iu,He ot ynamerocfl MaKCHManbHbix ycHjiHH, ho, tcm He MeHee, nocHjibHbie 
fljra Hero [9], to rjul opraHroanHH npoHe,nypbi nofl,6opa Heo6xo,a,HMO HanHHHe 
3HaHHH o MOKCUMcrnhHOU oueHice mpyduocmu 3a,a,aHH, npneMjieMOH jsjik Kaacfl,oro 
KOHKpeTHoro ynamerocfl. ,2,jiii KOJiHHecTBeHHOH ohchkh TpynpocTH 3a,a,aH 
Hcnojib3yK)T pa3JiHHHbie noKa3aTejiH [10]. B ,n,aHHOH CTaTte rojiaraeTca nonxoa, k 
oneHice Tpy^HOCTH nepe3 onpe,a,ejieHHe BepoaTHOCTH peiHemra 3aflanH 
oGynaeMbiM. ^eM Bbiuie BepojrraocTb peiHemra 3a,a,aHH, TeM 6ojree jierKoii OHa 
6yfleT jsjiK oGynaeMoro. Otmcthm, hto ypoBeHb TpynpocTH KOHicpeTHOH 3aflanH 
3aBHCHT ot Toro cnoco6a, kotopbim OHa peinaeTCfl. IIo3TOMy cjie^yeT 
paccMaTpHBaTb Bee H3BecTHbie cnoco6bi peiHemra 3a,n,aHH, oueHHBaTb 
BepoflTHOCTb peajiH3ai;HH oGynaeMbiM Kaacfloro cnoco6a, a 3aTeM BbiGnpaTb 
HaH6ojibHiyio H3 oneHOK, npeflnojraraa, hto ecjin yneHHK 6y,n,eT peniaTb 
paccMaTpHBaeMyio 3afl,any, to oh 6y,n,eT peanH30BbiBaTb HaHMeHee Tpy^HbiH ajm 
ce6a cnoco6. 

IlepBOHaHajTbHO 6bijt npen,.no)KeH cnoco6 ohchkh, onHpaiomHHCfl Ha 
npeariojiojKeHHe o tom, hto BbinojiHeHHe oGynaeMbiM i - ro niara peiHemra 3a,n,aHH 
(npn tom ycjiOBHH, hto oGynaeMMH 6y^,eT peajirooBbiBaTb hmchho ero), 3aBHCHT 
ot cjieAyioiH,Hx (j)aKTopoB: 

1) yMeHHe yneHHica npHMeH^Tb noroiTHe H3 npe,nMeTHOH o6jracTH, 
Heo6xofl,HMoe fljra BbinojiHeHHJi niara, 

2) 4>aKT BbinojiHeHHa yneHHKOM npeflbiflymnx niaroB (KOHKpeTHee, 
niara c HOMepoM i -\). 



OopMyjia, onucbiBaiomafl BepojrraocTb peiHemra 3a,a,aHH oGynaeMMM, 
HMeeT bha: 

P(S, =true,...,S n =true,X{,..X n ) = P u A x lY ■■* PuAKY 



P(S =true\S = true,X')*P(S =true\S = true,X')*...* 

V n l n-\ " n / V n-\ I n-2 " n-\ / 

P{S l =true\X[), 

tjxq S t - «BbinojiHHT inar c HOMepoM i », X\ - «yMeeT npHMerorrb nororrae 
H3 npeflMeTHoii o6jiacTH, Heo6xo,a,HMoe rjik BbinojiHemra inara c HOMepoM z». 
3HaneHHa BH^a P UN (X') nojiynaiOT H3 MO^ejiH o6ynaeMoro. 

B nponecce pa3pa6oTKH ,n,aHHoro cnoco6a ohchkh TpynpocTH 6mji no/purr 
Bonpoc o tom, MO^ceT jih oGynaeMbiH ycneniHO peanrooBaTb HeKOTopoe peinemie, 
ecjiH oh He 3HaeT hjth nnoxo yMeeT npHMerorrb HeKOTopbie norornra H3 
npeflMeTHOH o6jracTH, cooTBeTCTByiomHe inaraM ^aHHoro peiHemra. T.e. 
bo3mo>kho jth 3aBepnieHHoe, npaBHjibHoe penieHHe c nponycicaMH niaroB? 

CymecTByeT TaKoe nororrae, Kaic CBepHyrocTb MbinijieHHa [11]. 
CBepTbiBaHne npoHcxo,a,HT TaKHM o6pa30M: nejiOBeic BHanajie BocnpHHHMaeT 
nojiHoe paccyacfl,eHHe (onpe,n,ejieHHe, TeopeMy h t.^,.), nocTeneHHO b nponecce 
ynpaacHeHHH ,n,jra 6biCTporo npHMeHeHHa oh ero coicpamaeT ,a,jra ce6fl. B xo^e 
coKpameHHa Bbinafl,aK)T OT,a,ejibHbie 3BeHba. Ohh 3anHCbiBaK>TCfl b M03ry nejiOBeica 
h npn Heo6xofl,HMOCTH o6bacHeHHa MaTepnajia BoenporoBOAflTCfl BCJiyx. Ecjih tkq 
nejiOBeK He 3anoMHHaeT nojiHoe paccyacfl,eHHe, a 3anoMHHaeT cpa3y 
coKpameHHoe, to 3th 3BeHM b naMATb Boo6me He 3anHCbiBaiOTca. B 3tom cjiynae 
oh yyKQ He cmojkct KaK nojioaceHO o6bacHaTb cboh ^eHCTBHa. 

B nponecce HCCJieAOBamra MaTeMaTHHecicnx cnoco6HOCTeH hikojibhhkob, b 
tom HHCJie cnoco6HOCTH k CBepTbiBaHHio nponecca paccy>K,zi,effira, OTMenajiocb 
cjie^yiomee. QiocoGhmx yneHHKOB OTjinnaeT ^obojibho apico BbipaaceHHaa 
TeH,a,eHmra k 6bicTpoMy h paflHKajibHOMy CBepTbiBaHHio nponecca paccyacfleHHa. 
Cpe^HHe yneHHKH o6o6maiOT nocjie MHoroicpaTHbix ynpaacHeHHH, CBepTbiBaHne 
paccy>K,zi,effira y hhx Ha6jiK)AaeTca nocjie peiHemra H3BecTHoro KOJinnecTBa 
OflHOTHnHbix 3afl,an. y Hecnoco6Hbix yneHHKOB He 3aMenaeTca CKOJibKO-Hn6y,n,b 
3aMeTHoro CBepTbiBaHna ,n,a)Ke b pe3ynbTaTe MHornx ynpaacHeHHH. Paccyacfl,eHHa 
Hecnoco6Hbix Bcer,n,a oTjinnaiOTCJi H3JiHniHen pa3BepHyTOCTbio, no,npo6HOCTbio, 
HeHyacHOH AeaTejibHOCTbK). Ecjih y hhx h ecTb nponycKH OT,n,ejibHbix 3BeHbeB, to 
coBepuieHHO Hepa3yMHbie h HeMOTHBnpoBaHHbie. 



H3 BbiineH3Jio>KeHHoro mo>kho c,n,ejiaTb bbibo^ o tom, hto nponycKH inaroB 
peineHira MoryT Ha6jno,a,aTbCfl KaK y chjibhmx, TaK h cjia6bix yneHHKOB. J\jik 
chjibhmx yneHHROB HajiHHHe nponycKOB inaroB b peineHHH roBopnr o tom, hto 
OT^ejibHtie ero nacTH 6mjih jrerKO peajiroyeMbi, fljra cjia6bix HannHne nponycKOB 
xapaKTepH3yeT «BbinaBniHe 3BeHba» b ycBoeHHOM MaTepnajie. Ecjih b peineHHH 
cjia6oro yneHHKa npncyTCTByiOT nponycKH, h oh Bee ace ycneniHO ero 3aBepniHjr, 
to ohh, CKopee Bcero, coctoat He 6ojree HeM H3 o,a,Horo - AByx inaroB, ^aneKO 
otctojuiihx flpyr ot Apyra. Ecjth b H3BecTHOM CHCTeMe penieHHH nonpar 
npncyTCTByeT hcckojibko noroiTHH H3 npeAMeTHOH o6jiacTH, KOTopue yneHHK He 
3HaeT hjih njioxo yMeeT npHMerorrb, to 3to penieHHe oh yace peajirooBaTb He 
CMoaceT (pnc. 3). IIo3TOMy A.IO.UlBapii (ncHxojiorHnecKHH (|)aKyjn>TeT MTY) 
6bijio npefljioaceHO npn oneHKe Tpy^HOCTH pemeffira npHHHMarb bo BHHMaHHe 
jiHHib HaHMeHbinee 3HaneHHe P UN (X'). TaKHM o6pa30M, oueHica TpynpocTH 
3afl,aHH npHHHMaeT bh^,: 



D# = l~maxmmP^(X')), 



r^e / - KOJiHHecTBO H3BecTHbix cnoco6oB penieHHa 3a,a,aHH, a n - KOJinnecTBO 
inaroB b j-M cnoco6e peineHHH. 

PeayiM3yeMo: 

O • • • O 

Hepea/iM3yeMo: 

i \ t \ 

Phc. 3. PeajiH3yeMOCTb pa3JiHHHbix peineHHH jijin oGynaeMoro 

3AKJIIOTEHHE 

ECJTH 06paTHTbCa K HCCJieAOBaHHaM no ,H,H(|)(|)epeHHHaHHH HIKOJIbHOrO 

o6yneHHa, to mo>kho yBH^eTt, hto o6ynaeMbix, KaK npaBHjio, j^qjikt Ha 
THnojiorHnecKHe rpynnu coraacHO HeKOTopon coBOKynHOCTH npH3HaKOB h 3aTeM 
,a,aK)T neflarorHnecKHe peKOMeHfl,aHHH OT,n,ejn>HO ajm Kaacfloii H3 BBefleHHbix 
rpynn. Han6ojiee n,ejiecoo6pa3HbiM npe,a,CTaBjraeTCJi pa3,a,ejieHHe, b kotopom 
ocHOBaHHAMH o6pa30BaHHJi rpynn cuyacaT ypoBHH c(j)opMHpoBaHHOCTH 
MOTHBannoHHoro, onepaHHOHHO-fleiiCTBeHHoro h BOJieBoro KOMnoHenroB 

JIHHHOCTH [12]. 



B AaHHoii cTaTte npea,CTaBjieHbi pe3ynbTaTbi, ynnTbiBaiomHe Jinnib 
onepan,HOHHO-fleiiCTBeHHbiH KOMnoHeHT. Meac^y TeM, ozuih h tot tkq cnoco6 
peniemra KomcpeTHoii 3aflanH mojkct HMeTb pa3JiHHHyio Bepo;rraocTb peajrroanHii 
fljra ,n,Byx yneHHROB, o6jiaAaiomHx OAHHaKOBbiMH 3HaHeHHaMH onepaiiHOHHO- 
AeiiCTBeHHoro, ho pa3JiHHHbiMH 3HaHeHHaMH flpyrax KOMnoHeHTOB. Bojiee 
BOJieBoii h MOTHBupoBaHHbiii yHemiK, npen,npHiraB 6ojibine nonbiTOK peniemra 
3aflaHH h 6yflyHH 6ojree CKOHneHTpupoBaHHbiM b nponecce ee peniemra, c 
6ojTbineii BepojrraocTbio ee peniHT. IIo3TOMy ane/ryioiuHMH niaraMH jsjik 
yjiynnieHHa npone,aypbi nofl6opa ynpajKHeHnii ,n,oji>KHbi CTaTb cnoco6bi oneHKii 

MOTHBaUHOHHOrO H BOJieBOrO KOMnOHeHTOB. 

Abtopm 6jraroflapaT k.(J).m.h., ,h,.(|).h., c.h.c KpuneBna AHaTOJiira 
HHKOJiaeBHHa ((j)aKyjibTeT HeiiponcHxojiorHii MTY) 3a nnoAOTBopHoe 
o6cy»cfleHHe 3aTparnBaeMbix b CTaTbe BonpocoB. 
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